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1 

h-D^mm^m^t^xmt, ttaMMtonartcfttti 

- (ALE) &CJ:gft2©¥*tt*&fc«ftftM& 

(LPE) SfcioTS 3 ©¥*## Sft5#*§fl£JS£ 
fit* IS Sfttl H t £ftft if 5 ###*«©»£# 

[»*St2] 8l©iMHfcJ«*y3>T*0. IS 2© 

3 > b#?&9iiflx&\,fctt.&m¥mtofre>fi&xma> 

Jit, *0±lC»*a*lfc»T«iWt5/U3>0»^ft 

S£Sft£fcS»¥i»fo^ft5iiMeiilg© 2 Jitcttj 
T«^3tlTV»T. *n**lOJi««J|l^JiXK^*5/- 

(ALE) ftCioTf^n, ft 3 ©**##»?£ 
ft#->U 3 >©*^ftfc*fc*fc*fc¥«#:-e*« d 
i SftfttTSftsfcl 2 m©*MMHHS©«ft#ft. 

[»#«3] »l©¥ft#:#&&S»8±KXy*> 

^#tt^n&*» i <D®&mtm2<o®mig&zoMfr 

Ti§arr*Ig£, ftftl©ftll^ift2©ftftl«l;:R! 
PSftft** Igfc, KHPrtC(ilHU&¥l»#S«± 

(ale) mz£t)m2<D¥m#m*f$.&-rzxmt, 
mm 2 doftBtftftaftfcft 2 ©^swi t 

tfefcS^Wlcxs/^^^S-r^XSi. RPPfilC 

©ft»K©±ictt^*» 3 ©*»**& 

SifcffiX (LPE) j*iCit)T^*-r-5)Xe 

£lttJd<h£ftft£TS¥$#S«i©S}jgm 
[W#«4] ftl©*iS#*e>ft5*«±K:WP*>& 

o«e&nji£^j&-fsxg£, KuiiPrticstBUfcigi© 
^mfrfriuzmwLUzwLTmxv**^- (ale) 
st<tof2 ©^ff^e»&s#igsi^^-r*is 

t. ttft2©¥ft^&&«ftftA8C!>±£ttttftKa 
±lc3?tfJ-t£ft 3 ©¥*#*&&* 'J yiW©*- F* 
^■TSXei, KU y S*R©S/- Hrt>&RI6»«©± 
fcft^**3©¥ft#*&ftaftftft£««Xfc:** 
->- (LPE) ffilt±oT^T5:Dg£^tr;i<!:£*S 

ft *¥»#»8©«am 

Cif^W5] ftl©¥«#*Sft**«©±C»!P£ 
tOftftftftftdrt-SISt. ftl©j£fi&#TK*eft 
J£©!JB P ft left tB Lfcft 1 £ ft 6ffl6©±C 

m 2 ©*«#*& tt«*ttM«ftftftcft{t-r«xs 

t. ft2©ftftft#Tttft2©^##&&«ft&ftj| 
©±tcft 2 o¥ftfl&&ftftftttM*fel*»»Mft 
*Wi7*;U7 7Xftfc, K*fiftft©±fc»£*g 

©ph □ tern 1 ©^ft&fmfcB 2 <D*m#& e. 



(2) #H1¥5-2 5 1 3 3 9 

ftSftttftft. *&tt. Kft 2 ©¥»**» SftS#ISS 
«©±C» 2 ©ftftftff Tftftlx&ft 2 e>ft 

*;W7 7 *■ *h«imm-*i8**& c & t-r 
H£j£fi-r*ft£. 1 1 i*ec*t*tnw^tvft 

7C«*^tf«ft^ft2fiSK:«aii-J-*fll : 3 t JiXb!iJ'*$/ 
- (ALE) ft*«V>, ft 1 ©jjEfiftfrfc'JSHT I I I 

jtf «ec»tfttnci»»xa:bTM)^^*»uiFA (tm 

G) fcflJK »2©J«ftftfl-tUTHi;*fi*aTI I 

i^*ft*trftH#x£UTHJx^kffy$/» (T 

EG a) £ft^Sd££fta£T3ft#ft5fc|E*©¥ 

Mft9|7] llftftl©HDrtlCftl©ftftfttt-Cftft 
Lfcft2©¥**#&ft«ftttJMK *&tt. Km 2© 
e.fts#igft)i©±tcm2 ©fi&ft&#T?fiKftL 
&ft 2 ©¥«ft» 6 ft *mfc§a/i £->- F £ 1/Tftftf 
*ftftftft**W47*^7 7*l*Bftftfc , r*ia < 

a? £. ftftftftftftft^tttcioTfrSJittftftfcT* 

»*JH5ici2«©^#^s«©sijem 

[«#ft8] .ftl©^ft^&ftdSft©±©««R 
©MPI*ItcSg 1 ©/£ft&frTft 2 ©¥*#*&&«*& 

sji*aiR«Ki«fi'r*xet. «2 ©««**■«*» 
2 ©#*#*> &ft<&ftftfi»©±fcft 2 ©¥*#*> £ft 
**ISaiB*fcr4#ISft)i»*^t47^7r^Jift, 
ft««R©±R:*BftJl*&tt7 i 6*7rXlft 

jfcftf sxgt. ttftftftoftDfttcft 1 ©fi£g&#-e 

jfcBL&ft 2 ©¥«#*» &ft-5¥ftJIJI, KIB 
50 2©¥ft^6tt«ftftAJI©±tCl|2©Aftft#-PA 

ft L&MS 2 ©^ft^e.ft^.*)ea)is->- f t ltb 
«T*ft»ft«**v»tt7*;P7 7XftfcSttftflrt-*. 

Ig£> ffftftftffttMbitftATfT9C2:ft4MI2:r 
«M*ft 5 fcfa«©¥i*#*«©gjfi£}£.. 

[^W©P«BftiftW] 

[0 0 0 1] 

»#ft«*icfflv>*fl:^ft*«wiE»ftft*fia**&» 

©*»»S«*«fct«-©«6*ttfcBW-*. 
40 [0 0 0 2] 

. (CjaV)«ft^ft¥ftftltUHKtt. §l±lftt, 

•7>fe^!CiDS)tL.fcI nP, GaAs^©27Cft^ 
ftiHWi*:©^ h&»ffi«(CX7'r7i/fcfc©*« 

[0003] b*»u cne.©tt»Bii±#wtcffljKS^ 

*f>fcV>fc»«fi3Xhtf»*lr»Ci, ttttB(|ftft«tft<¥ 
*#">xA©*P«ftKaUft^Ct, ^Mj£©Sft5 
2ft«K±©S»«»6a:SI8ftT?**&», *ffi©iiSa 
50 tt©ftft«Wbl»Jlt. *©ftjjSlft»-3TV»*. 
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3 

[0 0 04] *Z,T, ft*^6. ±E©Rjft* , bfcfc^ 

->U3> (s i) ©»«±tc, w«&R&ffixt^*-> 

-)* (MOV PES) , ^fcf-AXfcf^v'-ifc (M 
B Efc) I n P, G a A s e<Dfc&tt¥*tt&tfft 

If. **©«««****<** Ci#tt*6nTt» 

[0 0 0 5] ±i2©£t>6©#&t>, Sl*fe±fc5 0 
0 , CBlT©fiST^a*fcii7 ; E;V7 7 Xtt©G a A 
s *©fc£*¥»#SrtftU *©&SS£±tf T¥*§ 

[0 0 0 6] 

fc S i S«C±fcG a A s «O0fao^«¥«#eiS 

ffibTViSJit, *±tf> RA*w©¥Sfc*«»v>::fc 
*©««*** 0, £©J:i>»C**L&*MW*il*©±fc: 

[0 0 0 7] ifc, GaAs««±(CGaAs»S:JgfS 
1-5*^ICttl0» GcmggWttJgfixfctOliMgSl 
3»#6ll«|39», S i Sffi©tt:fift«i9i'ir 1 0 s QcmS 
RT*6fc*. S lStUCGaAs¥ftM£ji£ftl/fc 
MSlViTMES FET1»HEMT§©yi/-tif 

G a A s SfiifcJfc^S fcJt&ftftt 2 «J£U:*3 ^fcJ&fc 

*«®R»R**RT*i»^w©i&i»«^T&<, 

[0 0 0 8] ««^*«©±(C^S 
nfcl»tt©R©±fcB»£*4¥*fMl|gflR*Rft 

ram *«±K»**nfcii»»©iip 

*J*ftt*;fr8s)&t48J&ft , 0>*>&*, GaAs£Si©«fc 

5c»Tfi*««**-<iias (4%) ffl^-e-icsffl-rs 
[0009] Lfe^t, *%wh> yt*m#-$im> m 
ts»tt*wnfc, is«i#iiea»©Mfc*fii»«*^«s 

[0010] 

[S8ii£»ftT5fc«>©^g:] *£91C**«¥Rtt£ 

□ rtfcBffl Lfclg 1 ©4MW* 6fc**«©±lcM : ?» 
ItT^^v— (ALE) ttCJ: 982 ©¥*#£>&&* 
¥«IHi*R*»fcR*r*IS£, 'ttR2©¥Wfl& 

tf^ + v'- (LPE) ttlC±oTfl3©iMI#«»6a* 



(3).. ®M¥S-2 5 1 3 3 9 

[0 0 11] #8"JHfc*>tf*¥8#£«©Si6:* 
• mza^Ttt. 81 ©¥$#*> 6fc*S«©±ICHP£ 

f3«»iift»j«-r*xat. 8 1 ©$£&#•?&*&» 

■R©RPrtfcRfflLfcRl©¥R##&&*S«©xC 

t. *2©RjUOTTRft2©**ft»&ft«*ttM 
©±»C8 2 ©¥9ttfi>5tt«*&M££tt£!$ail& 
S^li7^7 77@S, *£, ttlftMR©.hGtt#ftl 

10 ©■PrtJcai©rtfi*tt-rdEfiLfc»2 

tt*«RAl, tt82©¥*ttfi>£ft«|lRA 
H©±fcR 2 ©$£&#Tf££ Lfc8 2 6ft 
**RAR*->-FiUTP«T**RAR*SV»li7 
**7 7XB«WRAfcr*IgSWBL-&. 
[0 0 12] 

[fWBl *«W©J:3fc, MftttARMIK. £«fcS 

1 f?©¥g#sis±tc, HP&wf sa 1 NR, S 1 O 

2 R9©fiUR£»Al/. C©HaAra¥*fNtfehC 
Ifllt?+y-i (ALEfe) fcJ:oTfcfcA¥» 

a? #*faA£RAU C©ALEttKJ:oTJ«ftLfcJMt 

si©g®^ 6 c©wwi©±C3B«rr*fl:^ib¥»# 
*tt*«***xe**5/-tt (lpes) tawi/T 

[0 0.1 3] *&, *WJI!©J:3fc, AKraJbHMtS 
nfc*fii&R©MPrtlCBWt-r-5¥«#©*«6ftH*S 

rhjcrau ^-©g:i©#«eflH*j:t;jesR©±t 

AAARfc&ttAAAAftfcWiT^JI^rXlfcRA 

jo u *©«, fiSs±»fTifeiii)8©B8Pft©migsis 

H <h LTSiBSflsrs C t \Z <fc o T. ±fB©<fc 5 ft 

[0 0 14] £©fc&tt¥*ft&«©8&#&©I(a& 
.AWT*. 01 (A) , (B) tt, #?8W©¥$#S« 
©«B^Fi6©fiaRWH-C**. H©Bfc*5^T, IB 
S 1 SMSHAfc, 2BSIO: R, 3BS1P, 4tt9-f 
>y-h\ 5l£GaAsl|M£AA (ALE) ,. 6liGa 
As$AAA (LPE) . 7«SKRftGaAsJ)M6A 
40 A. 8«#SftJfcSGaAs*AilR. 9tt?BHR£A 

[0 0 15] *£W©8 1 0Sll:*UTIt H 1 
(A) K*2nTfr>«J:3K:. S i $*SiiA«i©± 
C. Sl'Oi'K2£*RU £©SiC- 2 R2IC7-T> 
tt©RP3«Rtf, C©nP3©RiCS 
©Sffl&SStH^-B-T. R»Rft©atft*9-f>->-rH 
4S^fi£L. ^^^T. ^©7^>->-H4©±{C. AL 
ES»C«fcOGaAs#^SS5SS«WtC^AL. ^© 
G a A s miSSl 5 ©±ICL P ES»C«fcoTG aAs| 
50 i(SS6S^fi-r5. 
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(4) 

5 

co o 1 6] %it*%m<D&2<Dwm\z$>^T\t, mi 
(b) fc^^nxv^ipjc, s i jmbass i ©± 

fc. SiOi l2ftJ&JiKU Z.0S i O2 jfi 2'C5-i'> 
tt©»P3ftR»t. C®RD3®4>ICS IMMMMKI 
©£ffiftgffl£-frt. tt***©«ttt*5-f>5/-H 

-F4©±fc, 9^JUiaAsJMgM7*9ttttlC 
^fiL. $g2©$fi&#K±oT£BI::GaAsftit« 

lt. a«*fiGaAs*igaJi7©±Ktt*aiR^fi 

GaAsMIl8£)SgU S i O2 K2©±fctt# JO 
SiRjjfc&GaAs^i&lijl (fc^ttTt^rXtt© 
GaAsI) 9 5^1/^ i&ftft±tfT, 
gG a A s l^Sl 8 ft H fcLT#a«rtfiG a A 
s^HB (fc€>^tt7 ; e;W7rX«©GaAsJS) 9 

A -5 c t tc i o TUSET £ c t £. 

CO 0 1 7] Lfctft^T, ttraom oms^cm 
'2 0KSCJ:«f««n[». #*eH¥iJS#Jl©*ai5# 
o«tsil*ttft»i:»lt«Efc«ff*. s a> 

CO 0 1 8] ft*»6tlTV»fc, S i *SLkfc#j£L£ 
fifiJ«fttt&«V»TV»fcfcJ6. ttftB©HnrtC!b£ig 
■ -H&#*«H.ilS»flSUfct>CDT**fc*fc, ISAtt©A 

[0 0 19] 

[HJtffl <*l*1fcfl) 02 (A) ~ (C) «. SHI 

©Hfc*V>T. 1 IBS i 12IJSI O* 

K. 13 14li7-f>->-H, 15 BALEj* 

fcJ:r>TJ*ftL&GaAs¥|gfiJI» 1 6ttLPEj*C 

[0 0 2 0] SglXg (02 (A) #J») 40 
S i WSA&K 1 1 ®±IC. CVDj£(C«fcO. JSS2 0 
0 nm©S iO> 11 2ZMf&tZ>. £©S iOi Ml 

fta**r*5'f>«©WPl SftKtt. MP 13 ©IS 
ICS 14US&&K1 l©affiftBtb3*T. £©&©ijlg 

fi^s©at&5 5-f h 1 4 ftjg^-r-s. 

[0 0 2 1] »2.XB (02 (B) #J8) 
H©7-f>->-Hl 4©±fc. HmpXbr**->- (A 
LE) j£K«fc9JP$ 3 0 OAOGaAsiiMgilJIl 5 ft 
MtRWtCj&fi-f*. ALEfelCiSi. fc-&#>¥ig#:ft 50 



#M¥ 5 - 2 5 1 3 3 9 

*j**r * ei&m ft 

[0 0 2 2] 3§3Xg (02 (C) #H) 
ALESlCicT^tfeGaAsmiiSSll 5©±K. 
iPBXhr^*3/- (LPE) tt,£,kr>TGaAs*iS* 

leftj&g-ra. ;i©xgfc:fet*Ttt, GaAsjesi 

6B. ALESlrioTML&GaAsIl 50±K 

»a *(^oic^gf s £ i "b (c«*ifij»c t>j&£T 5 & ». 

S iO>Il 2©±(Cj£<S6*^iiSSStt©filtlfcGaA 
s iftfiSH 6 ft^ffcT* H i!)*rtr*. 
[0 0 2 3] ***«fc*V»T»4. >->-H 14© 
±fCGaAs*^Sl 5ft^-T§XetUT. AL 
EfcftgfflLfcSEilti. ffi©5lffij«SfetCioTGaA 
8*»*»1.5*»*r*4:. SlOi 112©tp©8 
©&*C»l/T, WMfc&*»V>**, ALEj*(C«t5t> 
SiOs Ml 2tS i 5-f>^-Hl 4©IW©S«tt*t 
gnr^-SCt, fcitf. ALEffilC«toTGaAs# 
&HJI1 5ft/£fiT5£. tf>^-;i/©5!^*t#t)*T 

[0 0 2 4] £fc*£iSWC«t*t. S i 1 
1 ©±©S iO! 112 IrMLfclP 1 3 ft*/NEL 
fcfcft. G a A s #£1111 15tSl ¥|gft£« 1 1 V . 
«fttT&@«aVh£<ft5£,>:, 43<fctf. ALEifeKi 
OjSfcfiLfcGaAs ¥I£S11 5ft->-FtUTGaA 
s#Ml 6*iS i O a 11 2©±ICi£*toT«l^lR)H 
LPEj^fi-f-S^i:, ©aSJCiO, GaAs**eSl 

1 5©*Bic^i;«Pl«H4^*?>IHIi!b*5«fc^lSl^. G 
aAs^igftl 6©«ffi©¥Stt»C^A^#ft^S< 

f s^tat-et, ^©ngsttftfcoGaAsiiesi 6 

[0 0 2 5] Sfc, **JS«9C*lriT». **T«8«W 

EKGaA sJMSJIl 6ftfe^. ««WKS^^StS 
ft*«(CS«-T5 £ tatpJglKft 5. 
[0 0 2 6] ^LT*fc. *5liS0!l(Ccte^Ttt. G a A 
s m&$k 1 6 ftL P E)Sfi-rsat bTi|@7!/^<-5£© 
ft£ ft^T-TS ^©^'f >->- H 1 4 ftffl ViT^S 
aStt, GaAsHMSfil >'>->*l 4lC«it 

©^ibj cspff t^fi-r 5 & »^sffi©jg«©«wtt*t«t 

«J. ffl©^«©->-h-pfc*^©eW«r?95«i*ftSI 
[0 0 2 7] (Sf32*J£0!|) 03 (A) ~ (D) tt. ^ 

2 siiSS0ij©^3»^a«©sji*^©xeittWEiT$>s. 

^©ElCiJ^T, 2 1 ttS 1 2 2ttSiO 

2 1, 2 3BSBP. 24B7-f>v—H. 2 5ttGaP 
#i(igfig. 2 6BGaAs|fMIi. 2 7ttGaAsita 
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7 

[0 0 2 8] Slllg (03 (A) #10 
S imiKSSffi2 l©±l:, CVDffilt<tO. 0 
0 nraOS i Oz R 2 2 £©S i 0 2 R2 

2ic. 7* hv v if y 7 mzmmvT* y-ovtomn 

2 3*R«t. ma 2 3©JK(CS iHUgg££2 l©gffi 
F 2 4 £ffiSj£T*. 

[0 0 2 9] S&2IH (03 (B) *R)' 
iI©7-f>->-F2 4©±lC> ALEttiCfcB, JPS3 
0 0 A©Ga PWfc!,iB2 5 SSiRWlCfiSfi-r*. 

[0 0 3 0] E3IS (03 (C) #flg) 
UliTMl/ftG a PWlFil 2 5 ©±t, ALES 
IC<fct)i#S3 0 0AOGaAs*igS^2 6£SS?Wt 

[0 0 3 1] ®4XS (03 (D) 
ALEjSC«toTJg^UfcGaAsmi^ai2 6©±tC 
L P ESI; ioTG a A s JSI 2 7 

[0 0 3 2] *H«WIC*V>Ttt. 7-T>->-F2 4CD 
±CGaP»JgSJp2 5>S«»Cfi£fibfc«CGaA 
s¥^I2 6*J*«l/T^«*«, *oa*tt. GaP 
UttM 2 5 ©te^fc&tfS i #iSSSS2 1 ©te^fc 

U 5?.ic-e©±IC^ft-r^)GaAs#)jgS12 6 £© 

. [0 0 3 3] (g3*ttflD 04 (A) ~ (D) S 

3 &Kff®¥*^K®s^&®xgK9]i9-cfc&. 

EOBfciJftT, 3 1 «S i 3 2BA1N 

m, 3 3ttSi0 2 R. 3 4HiP. 3 5li7-f>->- 
H, ,.3 6BAlAsfMI. 3 6' HA1 As£fgft 
S. .3 7ttGaAsSSSTi&-5. ^©IgRliHtifto 

[0 0 3 4] illg (04 (A) #H) 
S iJJM8ll««3 l©±fc. CVDftK<fc0. JPS2 0 
0 nmOA 1 NR3 2 SrJ^JS&L, -€-©±ICH«tC VD 
JP32 0 0nm©S iO: K3 3 2r^-T 
5. £©A 1 NR3 2iS i Oj R3 3 C. 7* HJ7 

^?7tt*amuT. 7'f>«©§BP3 4«rta^ ma 
3 4©jgtcs i#^s.s«3 i©ssi$sias-a-T, c 

©&©i£iSlj£g©8<hfc£5K>->-F3 5 

5. 

[0 0 3 5] 35218 (04 (B) #10 
Z<Dy-i >->-F3 5©±IC, ALEfelCfcDJPc? 3 0 
0A©AlAsmi3 6S*fit5 ( ^©liglCife 
lt5 A 1 A s JNSSIJgS 6 fl!)J«Soa*ittj8«fi^fc». 
S i 0 2 R3 3©±KA 1 As^fcSHJgS 6" 
S. 

[0 0 3 6] m3Ig (04 (C) #R) 
SiO. R3 3£®iRX-;/^>^LT|Sfc&U IB 2 18 



(5) #8!¥5-2 5 1 3 3 9 

TSi0 2 R3 3©±IC^3tlTM&A 1 As^JSS 
S3 6* £U7F:*7WK|i*£T-5. 

[0 0 3 7] &4I8 (04 (D) #89) 
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